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Appl No 09/238,851 

Remarks/Arguments 

Applicant wishes to thank the Examiner for his courtesy extended during the 

Examiner Interview of January 20, 2004. 

Claims 1, 3, 5, 8, 10-12, 14-19 and 20-25 remain rejected under 35 U.S.C. § 102(b) 
as allegedly being anticipated by U.S. Pat. No. 5,972,862 (the '862 Patent). Claim 18 
remains rejected under 35 U.S.C. 103(a) as allegedly being obvious by the '862 patent and 
further in view of U. S. 6,1 1 7,783 (the '783 patent). Claims 1 -1 7 remain rejected under 35 
U.S.C. 1 03(a) as allegedly being obvious by the '862 patent and further in view of the '783 
patent. Claims 1-13 and claims 18-26 are canceled herein. Claim 14 is amended herein to 
depend upon new claim 27 rather than canceled claim 1 . 

New claims 27-46 are added herein. It is submitted that new claims 27-46 raise no 
new issues and do not require the Examiner to conduct an additional search, since the 
claims merely clarify the subject matter already presented. For example, dependent claims 
28-37, 40-42, and 44-45 contain similar subject matter to that previously presented in 
canceled claims 1-13 and 18-26. 

As was discussed in our recent interview, new claims 27-46 include a recitation to the 
molar ratio. Independent claims 27 and 43 recite that the acidic buffer solution has, Inter alia, 
"a molar ratio of acid to ammonium salt ranging from 10:1 to 1:10." Independent claim 38 
recites that the acidic buffer solution has, inter alia, "a molar ratio of acetic acid to ammonium 
acetate ranging from 10:1 to 1:10". The aforementioned recitations are implicit and inherent 
within the definition of a buffer solution. The range of buffering effect of an acid and its 
conjugate base is approximately one pH unit on either side of the pK a . See enclosure, Dean, 
J. A., Lange's Handbook of Chemistry 15* Ed .. Mc-Graw Hill, Inc. (1999), § 8.3.3. Further, 
the molar ratio of acid to its conjugate base to provide such a buffering effect, i.e., a molar 
ratio ranging from 10:1 to 1:10, is well established in the art. See enclosure, Harris, D. C, 
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Appl No 09/238,851 

Quantitative Chemical Analysis , W. H. Freeman and Co., N.Y. (1999), pp. 222-224. See 
also, Mortimer, C. E., Chemistry: A Conceptual Approach , Litton Educational Publ. Co. 
(1971), pp. 562-564 (submitted in Applicant's Amendment and Response of January 16, 
2003). 

Dependent claims 39 and 46 recite that the molar ratio is substantially 1 :1 . Support 
for this claim recitation is provided, for example, in the specification at Example 1 , page 7, 
lines 1 5-23- 

As was discussed in our recent interview, the molar ratio recitation in new claims 27- 
46 is not anticipated nor rendered obvious by the art of record. In this connection, Applicant 
respectfully submits Exhibit 1. Exhibit 1 provides a table showing the formulations of 
Examples 1 through 5 and Comparative Examples 1 and 2 of the f 862 patent and the 
formulation of Example 1 of the present application (see page 7, lines 15-23). Exhibit 1 
further provides the molar ratios of acid to conjugate base of the various formulations. As 
Exhibit 1 illustrates, the only formulation in the '862 patent that has an acid and conjugate 
base pair is Example 4, which has aoetic acid and trimethylammonium acetate (referred to in 
the '862 patent as TMBC). However, in the Example 4 formulation, the molar ratio of acetic 
acid to TMBC is .065, which falls outside of the effective buffering range, or the 10:1 to 1:10 
range. Therefore, substantially no buffering effect is provided within this formulation. By 
contrast, Example 1 of the present application falls within the effective buffering range and 
has a substantially 1:1 molar ratio. 
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Appl. No. 09/238,851 



SUMMARY 

For at least the reasons set forth above, it is respectfully submitted that the above- 
identified application is in condition for allowance. Favorable reconsideration and prompt 
allowance of the claims are respectfully requested. 

Should the Examiner believe that anything further is desirable in order to place the 
application in even better condition for allowance, the Examiner is invited to contact 
Applicants' undersigned Attorney at the telephone number listed below. Charge any 
additional fees required by this paper or credit any overpayment in the manner authorized 
above. 



Respectfully submitted, 

Rosaleen P. Morris-Oskanian 
Registration No. 47,321 
7201 Hamilton Boulevard 
Allentown, PA 18195-1501 
(610) 481-8169 



end.: 

Petition for Three-Month Extension of Time 

Exhibit 1 

References (2) 

Fee Calculation Sheet 
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10 A/ionoprotic Acid-Base 
Equilibria 




FlgUI* 1 0-3 P H dependence of the 
rate of cleavage of an moric bond by 
the entyme chymotrypwn. The rale 
near pH 8 is twice at great as th& rate 
near pH 7 or pH 9. Chymotrypsio bclpc 
digest proteins in your intestine. (M L, 
Bender, G. E. Clcjneni. E T. K&dy. and 
H. A. Heck, J. Am. Chcm. Soc. 1964. 
66. 36S0J 



RC-r-NHR* 
V8»-i SOO/WOd 



Isomer of 
hydfcoxybenzoic acid 



Ortho 
Para 



1-07 x y>-* 
2 63 x 1O- 5 



9.3S X 10"" 
3.80 X 10" 10 



Using each value of tf v «nd letting F = 0.050 0 M. we find 

pH of 0.0500 M ^hydroxybenzoate « 7.33 
pH of 0.0500 M />-hydboxybenzoate = 8.64 

These arc reasonable pH valves for solutions of weak bases. Furthermore, at 
expected, the coojogate base of die stronger add is the weaker base. 



Find the pH of 0.10 M ammonia, 

SOLUTION When ammonia is dissolved in water, its reaction is 

NH 3 + H 2 0 — NH^ -4- OH" 
Ammonia Amrocnrum 
ion 

In Appendix G we find ammonium ion, NH*. listed next to ammonia. pK far 
ammonium ion is 9.244. Therefore, f6r NRj is 

v K„ 10- h -°° 

K *^\~ To'*™ =175x 10 

To find (be pH of 0.10 M NHj, w« sti up and soJvc the equation 
[NHri[OHn _ 

(NHJ o . \Q-x = Kh ~ 1.75 X10- 5 

* = [OH-)= 1.3, x 10" J M 



: * 7.6", x 10"" 2 M 



(OH") 

pH= ^log(Hn= 11.12 



§| r Buffers 
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A buffered solution mists changes in pH when acids or bases ore added or when 
dilution occurs. The butter is a mixture of an acid and its conjugate base, there 
must be compar e amounts of the conjugate acid and base (say. witbio a fectof 
of 10)toexertsi^ficantbufferuig. 

The importance of buffers in all areas of science is immeos*. Biochemiws «* 
particularly concerned with buffers because the proper functioning of any biologi- 
cal system depends on pH. For example. Figure 10-3 shows how the rate of <x* 
f^Ol* . Cn2y r e : cata i^ **** P«- For an organism to *wrviv* 
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Mi*'"g a Weak Acid and Its Conjugate Base 

If you mix A moles of a weak acid with B mofes of its conjugate best, the moles of 
acid remain close to A and The moles of base mmom close to B. Very little reaction 
occurs to change cither concentration. 

To understand why thit should be jo, look at the and /T b reactions in terms 
of Le Chatelier'5 principle. Consider an acid with \>K % = 4.00 ana Sis conjugate 
base with pKt) = 10.00. Lei's calculate the fraction of acid that dissociates in a 
0.10 M solution of HA: 
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10-5 Buffers 

When you mix a weak acid <vith its 
conjugate base, yoo get what you mix! 



HA ^ FT + A~ 

O-tO — x x x 



pi^ = 4.00 



F — Jf 



= a; ^ * = 3.1 x io- a 



fraction of dissociation = a = — — 0.031 

F 

The acid is only 3.1% dissociated under these conditions 

In a solution containing 0.10 mol of A" dissolved in 1. 09 L T the extent of 
reaction of A" with water is even smaller 

A" t- Hp -HAH- OH" ptf b - 10.00 

aio - x . * x 

- x; =i> x = 3.2 X J0"« 



fraction of association = a. ~ — — 3/2 X 1Q~ S 



L 

* . * ■ 



HA dissociates very lirUc t and adding extra A" lO ike solution will make the 
HA dissociate even less. Similarly, A" dees not react very much with water, and 
afaing extra HA makes A" react even less. If 0.050 mol of A* plus 0.036 mol of 
KA> arc* axjded to water, there will he close go 0.050 mol of A" and dose to 0.036 
nol of HA in the solution at equilibrium. 

Henderson -Hasselbalch Equation 

^Tbe central equation for buffers is the Hend£rson>Has*elb&lch equation, which 
•5 merely a rearranged form of the K t equilibrium exprbcsinn. 




-logfH-J - -JogX^ + lofi 



(A") 
(HA) 



#end 



'ersan-Hasselbalch equation: pH = pJt^ + log 



IA-J 



[HA] 



(10-16) 



The approximation that the concentra- 
tions of HA and A" remain unchanged 
bfeajes down for dilute solutions or ai 
exert: me f of pH. We vol! test the validi- 
ty of the approximation at the end of 
0ti* chapter 



lofcxy « log* -»- logy 



The rcgnet of Henderson sad Haticl- 
balcb eppcar to be associated with 
Equation 10-16 became ihey recog- 
nized mat the concentrations (A "3 Ood 
[KA] c*n be »ct cqoal ro tfr*ir format 
concentrations, and they *ere among 
the firM people to Apply the oquaiion to 
practical problems. 



9T*d 0V80-VSV-0I9 ueiue>|So asoy pue Ja^9d cle*:S0 OB uer 



00-8Q:<ss-ujiu) NOUVanO . 0*60 tSf <H9:aiSD « 90C6ZZ8:SINa * t/l-daXdB-OldSfVaAS « [3UJI1 pjepueis luajsea] Wd 80:6C:C W)0Z/0C/t IV QAOU . ZZI1V 3J)Vd 



224 



10 Artonoprotic Acid-Base 
Equilibria 
Equations ]0*16 and 10-17 are only 
senate orhco the bue (A~ or B) is Jo 
tbc numerator. When the concentration 
of base increases, the log term increas- 
- c$ «nd the pH bcruscs. 



When [A-J = fHA). pH » ptf 4 . 



Effect Of £A~J/ tHAJ on pH 
[A'J/piAJ 



pH 



100:1 
IChl 
1:1 
1:10 
1:100 



P** 



The Henderson-HasselbaJcb equation tells us the pH Of a solution, provide 3 
we know the ratio of die ccmccnirations of conjugate acid and base, a* well *s p/t 
for the acid. If a jolution is prepared from the weak base B and irs conjugate aSdL -1 
the analogous equation is * 1 



pH *= V K + log /PX m tp&*** 



(io-i7) ; 



where piC. is the acid dissociation constant of the veak acid BH*. The important 3 
features of Equations 10-10 and 10-17 aie that <fcc base (A" or B) appears in the 
numerator of both equations, and the equilibrium constant is of the acid in the 
denominator. 

Challenge Show that when activities are not neglected, the correct form of the 
Henderson -Hasselbfilch equation is 



PH = pK h + log 



IHA) 7ka 

Properties of the Henderson-Hasselbalch EquatrOtt 
In Equation 10- J ^ we sec that if [A~] = [HA], then pH - pit^: 



U0-18) 



pH - p£, + lox 



[HA] 



pK A + log I - pAT B 



Regardless of ho* complex a solution may be, whence pH = pK % . [A"J musi 
equal {HA], This relation U true because all equilibria must be s&Usfigd simulta- 
neously in any solution at equilibrium. If there are 10 different acids and bases in 
the solution, the 10 forms of Equation 10*16 must all give the same ptL because 
there can be only one concentration of H* in a solution. 

Another feature of [he Hendersoa-HAsselbalch equation j* that for every 
pOwcr-of-10 change in the ratio [A~WHA], the pH changes by one unit (laolc 
10- 1). A? the base (A~) increases, the pH goes up. A* the acid (HA) increases, the 
pH goes down. For any conjugate acid-base pair; you can say. for example, that if 
pH = pK, - 1, there must be 10 times as much HA as A". Therefore ten- 
elevenths is in the form HA and one-eleventh is in the form A". 
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Sodium hypochlorite (NaOCL Ac active ingredient of almost all bleaches) was 
dissolved in a solution buffered so pH 6.20. Find the ratio [OCl~]/[HOa) in this 
solution 

SOLUTION In Appendix G v/ C and thai pK m = 7.53 for hypochloxgus acid, 
HOCl. The pH is known, so the ratio [OCl -J/[HOCi] can be calculated from the 
Henderson-Hauelbalch equation, 

Hoa-H A + oa- 



P H * pK m + log 



[OCT] 
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8.110 SECTION 8 

8.3.3 Buffer Solutions Other Than Standards, 

The range of the buffering effect of a single «/cak acid group » approximately one pH unit on either 
side of the pJT w . The range* of some useful buffer system* arc collected m Table 8.19. After all the 
components have been brought together, ihc pH of the resulting solution should be determined at 
the temperature to be enjoyed with reference to standard reference solutions. Buffer components 
should be compatible with other componcct? in the system under smdy; this is particularly significant 
for buffers employed in biological studies. Check tables of formation constants to ascertain whether 
metal -binding character exists. 



TABLE 8.19 pH Values of Biological and Other Buffer* far Control PinpoftftS 



Materials 


Acronym 




pH range 


p-Triucncflnlfonate and p-totucncwiUpnic acid 




1.7 


1.1- 


3.3 


Glycine and HO 




2.35 


X.0- 


3.7 


Cioate and HO 




3.13 


:.3- 


•4,7 


Formate and HG 




3.71 


2.8-4.6 


Succinate and borax 




4.21.3 64 


3.0- 


-5.8 


Phenyl flccunt and HCI 




4.31 


3.5- 


5.0 


Acetate and acetic acid 




4.7* 


3.7- 


■56 


Succinite and succinic acid 




4.21. 5j6* 


4.8- 


6.3 


2»(V.MorphotiAO)eth^ne(ulfonic acid 


MBS 


6.1 


5.5- 


67 


Ei$<2*hydroxyethvl)imitiotASfh>dro«ymcti»yl)rnah«nc 


BIS-TR1S 


6.S 


SS- 


12 


KH,P0* W fori* 




2.2. 7.2; 9 


5.S- 


■9.2 


*/-(2-Ac<iarr^o)£-imiAodiieeiic acid 


ADA 


6.6 


6.0- 


•7.2 


2-lC2-AmStto-2-oxo«thyl)amino]eihfcnesu]rofitc acid 


ACES 


6.3 


6.1- 


•7.5 


Piper*zinc<Ar,Ar-bi<<2-^Haoesulfofl>c acid) 


PIPES 


6.3 


6.1- 


•7.5 


5-(A/*Morpholino>-S'bydrQxypropanciiu]fonic acid 


MOPSO 


6.9 


6.2- 


•7.6 


J.j-DiJ fan s< hydroxy mechyt )mclhytdmi no] propane 


BIS-TRtS 


6 S. 9.0 


6.3- 






PROFANE 








KHjPO. and Ka : HPO. 




7.2 


6.1- 




^A f ^)5(2-hydroxyrthyl>-2-arninocthiJic?uironic acid 


BES 


7.3 


6.4- 


-7.8 


3 • CA'-Mo rphot roc frpopenc $cl f on l c »ctd 


MOPS 


7,2 


6,5- 


-7.9 


M(2>HydrovyethyI}p^peo7jne^VX2»etliaxiesvlfonic odd) 


HE PES 


7.5 


6.8- 


-82 


^ F -Trt5(^ydfO*>(TlMhyl , >rt>*^ , ^^loOClhtoeiulfcmic scad 


TES 


7.5- 


6.8- 


-8.2 


3-[MN-Bi£<2*by4rwyt*r]yl)arnirtt3)-2-bydro^ ac«d 


D1PSO 


7.6 


7.0- 


-8.2 


3-[A r -tris<hytfroxymahyl>inc^lflrni^ 
acid 

S,S-X>ietbylbarbiturate (vcrooai) und HCI 


TAPSO 


7.6 


7.0-8-2 




8.0 


7.0- 


-8.5 


Trb<bydroKynkcd>y]>amiiic<ibanc 


TREEMA 


S.I 


7.0-SM 


N-<2-hydrcxycthy])pipCTaEnic-^H 2 -byo>»xyprop«ne*ulfonic add) 


HEPPSO 


7.8 


7.1-6.3 


P$*rAiane-jV J /V' -toi^-bydiuK)Tm>pai»cwulfon>c add) 


POPSO 


7.6 


7.2-85 


TrUthAnolamine 


TEA 


7.8 


6.9- 


-8.5 


MTris(hydroxymtthyl)rneth>]£lycjnc 


TRIC1NE 




7.4-B.8 


Bora* and HCI 






7.6. 


-8.9 


N.N-BHCZ-hyd roxycthy^y cane 


BICJNE 


8.3 


7.6 


-9.0 


/V-TruChydro^mcthyl)mctir^3-ajniaop^ acid 


TAPS 


8.4 


7,7- 


-9.1 


3-((J . 1 -r^methyl-2-hydrwcyeiby t>-2-hydTOxypropancsu]fonie acid 


AMPSO 


9.0 


8.3 


-9.7 


Ammonia (aqucou*) and NH.CI 




9.2 


8.3 


-9.2 


2<A^Cyclohexylamino>-2- hydroxy* t -pcopancsulfonic acid 


CHES 


9.3 


8.6- 


-10.0 
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ELECTROLYTES. BMF. AMD CHEVUCaL EQUILIBRIUM 



TABLE 8.19 pH Va»u<as of Biologic*! and Other Buffers for Control Purpowj {Continued) 



Materials 


Acronym 




pK range 


Glycine and NaOH 




9.7 


8.2- 10 1 


Ethtttolamiuc C2*amiaocthnno)) and HQ 




9.5 


8.6-10.4 


3-<CycW>e^ylamino)-2-hydroxy- l-propan*Su1fonic acid 


CAPSO 


9.6 


8.9-10.3 


2 - Ajmno-2-methy 1-1 -props no I 


AMP 


9.7 


9.0- 10 .5 


Carbonate tutd hydro$ea carbonate 




10.3 


9.2^11.0 


Borax and NaOH 






9.4-11.1 


3-<CyclQhcxy3ajnino)-i-prOfrjJioiu1fonic acid 


OPS 


10.4 


9.7-11.1 


Na,HP0 4 and N«OH 




319 


11.0-12.0 



jc mL of 0.1W Sodiiwii 
Aceuie (27.199 S NftOAc ■ 3H,0 
per liter) pt« y mL 
oT0.2Af Acetic Aod 



x mL Ot aiAf KHjPO. (13.617 g - L-i) pli» 
y mL of 0.05 A/ Borax Soluiioo 09,404 g 
N0*8«O, • 1011,0 ptt U\tA 





N'aOAc. 


Acetic 






Bomx> 






Borax. 


PH 


mL 


Acid. mL 


pH 


mL 


mL 


PH 


mL 


nOL 


3.-60 


7.5 


92.5 


5.80 


921 


7.9 


7.60 


51.7 


48.3 


380 


12.0 


88.0 


6.00 


87 7 


12.3 


7.80 


49.2 


50.8 


4.00 


18,0 


B2.0 


6.200 


83.0 


17.0 


8.00 


46.5 


53-5 


4.20 


26.5 


73.5 


6 40 


77.8 


22.2 


8.20 


43.0 


57.0 




37.0 


63.0 


6.60 


72.2 


27.8 


8.40 


38.7 


61.3 


4.60 


49.0 


5J.0 


6.80 


66-7 


33.S 


8.60 


34.0 


660 


4.80 


60.0 


40.0 


7.00 


02.3 


37.7 


SAO 




7Z.4 


5.00 


70. S 


29.5 


7.20 


58.1 


41.9 


9.00 


17.5 


825 


5.20 


79.0 


21.0 


7.40 


550 


45.0 


9.20 


SjO 


95.0 


5.40 


85.5 


54.5 














5.60 


90.5 


9.5 




























x mL Of 0.IM Citrate (21.0 £ 


r mL of Vcroa*l <20,6 g 


x ml- of 02\f Aqueous NH> 


Citric Acid Monohydrace + 


Na Dictfry ttwtrtjitaraic per 


Solution plus y mL of O JM 


200 mL 1M NaOH par Liter) 


Luc*) ptus y mL of 0.1/tf HO 


NHXJ (10.699 g 


L") 


plus y mL of 0. \M NaOH 




Veronal. 


HCU 




AuNH,. 






Qtraxc, 


NaOH, 


pH 


mL 


mL 


PH 


mL 


mL 


PH 


mL 


mL 


7£D 


53.6 




800 


5.5 


94.S 


5.10 


90.O 


10.0 


7.10 


SS.4 


4dj$ 


8*20 


8.5 


91.5 


5.3Q 


80.0 


20.0 


7.40 


58.1 


41.9 


840 


12.5 


87.5 


5.50 


71.0 


29.0 


7.60 


61.5 


38.5 


8.60 


18.5 


81,5 


5.70 


67.0 


33.0 


7.80 


66 2 


33.8 


8.80 


26.0 


74.0 


5.90 


62.0 


36.0 


8.00 


71.6 


21U 


9.00 


36.0 


64,0 








8.20 


76.9 


23.1 


9.25 


50.0 


50.0 








S.40 


82.3 


17.7 


940 


58.5 


4J.5 








8.60 


87.1 


12.9 


9.60 


69.0 


31.0 








180 


90.8 


9.2 


9.80 


78,0 


22.0 








9.00 


93« 


6.4 


10.00 


$50 


15.0 









T2 -ol 



0*60-frS*-0 IS 
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£u6Cn*OLYT65. CMP. AND CHEMICAL EQUILIBRIUM 



9.113 



When there are two or more acid groups per molecule, or » rapture b composed of several 
overlapping acids, the useful range is larger. Universal buffer solution* consist of a mixture of acid 
groups which overlap such thai successive pK a values differ by 2 j>H unirs or less. The IVidcaux- 
Ward mixture comprises phosphate, phenyl acetate, and borate plus HCt and covers the range from 
2 to 12 pH umu. The McINaine buffer is a mixture of citric acid and Na^HPOj thai covers the range 
from pH 2,2 to 8.0, The Briuon-Robinton system consists of acetic acid, phosphoric acid, and boric 
acid plus NaOH and covers the range from pM 4.0 to U.S. A mixture composed of N*tCO>* 
NaH 2 P0 4 . citric add, and 2-amino-2 -methyl- 1,3-propanediol cover i the range from pH 2.2 to 1 1.0. 

Genera] directions for the preparation of buffer solutions of varying pH but fixed ionic strength 
are given by Bate*.* Preparation of Mcilvaiite buffered solutions at ionic strengths of 0.5 and t .0 
and Brmon-Robinson solutions of Constant ionic strength have been described by Elving et at.t and 
Frogoni.t respectively. 



• Bine*. DtzcrvtinaiCA tfi>M. Thwt,ry tmA Prn&itc. Wiley, l*e* York. 1964. pp .121-12*. 
T EKnc M*fcQ»iiz. una ftosciuhsl. Anal Ck**u 26:1 179 C193&). 
t Fiwsw. GttZl Chim. UuL S7:L40? (1957) 



$.4 REFERENCE ELECTRODES 



TABLE 8.20 Potential* of Reference ElecUocfct in Volts as a Pta action of Temperature 
liquid- junction potent let include A 



Temp.. 


0.1/W KO 


l.DJtf KCl 


3 5Af KCl 


Saul. KCl 


1.0A/ KCI 


l.OMKBr 


l.UW Kl 


■c 


CllQICCl* 


Calomel" 


CaJcmcl* 


CaJomci" 




AgMgBr* 


Ag/A fi tJ 


0 


0.3367 


0.2&S3 




0.25916 


0.23655 


Oj08128 


-0.14637 


5 










0,:3413 


0.07961 


-0.14719 


10 




0.2868 


05550 


0.25387 


0.23142 


007773 


-0.14822 


15 


0.3361 






0.2511 


0.22657 


0.07572 


-0.14942 


20 


03358 


0.2844 


0.2520 


0.24775 


0.2255? 


007349 


-o.isoei 


25 


0J356 


0.2830 


0.2501 


0.2X153 


02223* 


OJ07J06 


-0.15244 


30 


0.3354 


02815 


0.24ft] 


C.24U8 


0.21904 


O.068S6 


-OJ5405 


35 


0.3311 






02376 


0.21565 


0.06585 


-0.15590 


38 


0.3350 




0.2448 


0.2355 








40 


0.3345 


0-2782 


0.2435 


0.234*9 


0212O8 


0.06310 


-0.15788 


45 










020835 


O.06012 


-0.15998 


50 


0.3315 


0.2745 




0.22737 


020449 


. O.05704 


-016219 


55 










020056 






60 


0J248 


0.2702 




0.2235 


0-19649 






70 










0.18782 






80 








0.2083 


0.1787 






90 










0.1695 


0.0251 





- BlM* et it. J. ftacoTzh Mad. Bks. Stttntords. 4S, 4 IS <1950>. 
r 3«ei Bower. J. fitimrzh fiitttt Bur. Standard* SX ZH2 «9J*). 
% Hnui, Robinvm snd Bji«. J. Phyj. CTum. 46. 1423 f J9«2). 
5 Hcocl Rcbinton And 8*«. I. Phyj. CW. <S. 1929 (1 W>. 



** TOTAL PPGE.10 ** 



22 *cl 
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